A case of 20-year-old woman with hypogonadotropic hypogonadism and anosmia is reported, since very few female cases of Kallmann's syndrome have been reported so far in Japan. Three uncles on the father's side had no children. Height was 168cm, and arm span 165cm. The olfactory test revealed complete anosmia.
After the first description of patients with hypogonadism and anosmia in 1944 by Kallmann et al.(1944 ), deMorsier (1954 reported that such patients showed hypoplasia of hypothalamus and olfactory lobe from the autopsy findings.
And this disorder has come to be called Kallmann's or deMorsier's syndrome as a clinical entity. Signs and symptoms in men are cryptorchidism, poor development of testis and penis, sparse or absent pubic and axillary hair, high voice and sometimes gynecomastia. Those in women are primary amenorrhea, small ovaries of which histological findings are like fetal, poor development of uterus, breast and sexual hair and deep voice. Cleft palate and color blindness are also other complications. Some authors reported deafness, synkinesia, mental retardation and renal deformity. There have been only few female patients of this syndrome in our country (Kondo et al., 1975) . In this paper one female patient of Kallmann's syndrome is reported with special emphasis on the endocrinological studies.
Methods
Serum FSH, LH, TSH and GH were measured by the double-antibody method of radioimmunoassay, utilizing H-FSH Kit (Daiichi Radioisotope), H-LH Kit (Daiichi), HTSH Radioimmunoassay Kit (Daiichi) and GH RIA Kit (Dainabot).
Standards for FSH and LH was Second IRP (International Reference Powder) and the minimum detectable levels of serum FSH and LH were 2 mIU/ml, respectively. Serum FSH in normal subjects in the follicular phase was 6 to 30 mIU/ml and serum LH 7 to 30 mIU/ml. Serum estrogen was determined by radioimmunoassay in which estrogens were fractionated by Sephadex LH2O column chromatography and B and F were separated by ammonium sulfate (Makino, 1974) . Urinary estrogen was fractionated by alumina column chromatography and estrone, estradiol and estriol were determined by Brown-Kanbegawa's method (Kanbegawa, 1967 After oral administration of clomiphene citrate (Clomid) at the dose of 100mg/day for 5days, serum FSH and LH did not increase (Fig. 2) . By intramuscular injection of 150 IU/day of human meno- 
Discussion
According to Kallmann's report in 1944, one female and 11 male patients with hypogonadism and anosmia were found in 3 families. Agulhon et al.(1971) proposed that the masculine preponderance might be due to the transmission of the affection by the X chromosome. Although Jones et al. (1975) reported a female case of anosmia and hypogonadism with ovarian mosaicism (46 XX/47 XXF+), the chromosome study of the peripheral white blood cell in the present case was normal. In this syndrome both familial and non-familial cases have been described. There is a possibility that the case was familial because 3 of her uncles had infertility and one of them had anosmia.
The cause of smell disturbance in Kallmann's syndrome was ascribed to the poor development of olfactory lobe.
A close relationship between olfactory and sexual functions has been proposed. Marshall and Henkin (1971) reported that several groups of patients with hypogonadism showed decreased olfactory acuity: the frequency of smell disturbance was high in the group Insulin (0.1u/kg) i.v. Arginine (0.5g/kg) i.v. Another abnormal endocrinological finding was that serum GH did not respond to insulin-induced hypoglycemia. Demura et al.(1972) reported one male of Kallmann's syndrome in whom GH did not respond to arginine. Boyar et al.(1973) also exhibited that one male of hypogonadotropic hypogonadism and anosmia showed poor response of GH to insulin-induced hypoglycemia and arginine infusion, but in another male the response was good. Although the mechanism of dissociation in the present case is unknown, hypogonadism may have been related to the poor response of GH to insulin-induced hypoglycemia. A close relationship between sex hormone and GH has been noticed . Martin et al.(1968) demonstrated that the administration of testosterone to normal immature males at the dose of 25mg/day for 5days resulted in the recovery of the impaired secretion of GH by the insulininduced hypoglycemia. As to the effect of estrogen on GH secretion, Franz et al.(1965) postulated that the estrogens act to enhance the pituitary sensitivity to the GH releasing effects of physical activity. Low levels of estrogens in the present case may be related to the poor response of GH to hypoglycemia. The impaired site of GH secretion may be located in the hypothalamus in the present case.
